This is a pilot study that explored the awareness and knowledge of andropause among Chinese males in Hong Kong. The study employed a structured questionnaire and a convenience sample of 500 individuals at the age ≥40 years participated in the survey. A total of 397 (79.4%) of the respondents were identified as andropause-enlightened, 88.2% of whom believed that andropause was a natural aging process. Mass media was the main source of andropausal information. The andropause-enlightened respondents had poor knowledge with the mean knowledge score of 5.94. The majority identified irritability (72.5%), loss of energy (66.5%), and loss of libido (60.7%) as symptoms. Less than half of the andropause-enlightened respondents expressed that andropause could be treated and only 34 knew testosterone replacement therapy as a treatment. The present findings underscore the need for provision of health education to increase the knowledge of andropause among adult males.
Andropause is a natural age-related decline in testosterone and growth hormone levels in males. Various terms that have been used to describe this phenomenon include male menopause, male climacteric, viropause, androgen deficiency in aging males (ADAM), partial androgen deficiency in aging males (PADAM) Diamond, 1998; Kessenich & Cichon, 2001; Morales, Heaton, & Carson, 2000; Morales & Lunenfeld, 2002; Schow, Redmon, & Pryor, 1997; Swerdloff & Wang, 1993; Vermeulen, 1993) , and recently symptomatic late onset hypogonadism (SLOH) or symptomatic ADAM (Morales, 2004) . Despite the different terminology, it is apparent that this phenomenon of hormonal changes in aging males has now received escalating interest and attention because of the increased longevity in humans.
Testosterone is the principal androgen hormone responsible for the primary and secondary male sex characteristics, and thus the lowered testosterone levels will lead to alterations in sexual and psychological functions and body composition. These changes comprise mood swings, depression, poor concentration and memory, anxiety and irritability, loss of libido, erectile dysfunction, reduced muscle mass and strength, loss of body hair, and osteoporosis (Juul & Skakkebaek, 2002; Morales, 2004; Morales & Lunenfeld, 2002; Morales et al., 2000; Seidman, 2003; Tan, 2001) . The decline in testosterone in males is gradual, mostly between the ages of 40 and 55 years. The fact that the related changes span many decades may explain the relatively poor knowledge of andropause. However, with increasing life span and focus on quality of life, increased awareness is being created and greater attention paid to this health issue of aging males.
In Hong Kong, the male population at the age ≥40 years by mid-2008 was more than 1.6 million (Hong Kong Census and Statistics Department, 2008) ; and this number is projected to be more than 2 million by 2036 (Hong Kong Census and Statistics Department, 2006) . With this increase in aging male population in Hong Kong, andropause will become a major health issue that needs to be addressed in order to prevent disability and morbidity. However, little is known about the perspectives of the general public in this subject. The objectives of the present study are to examine the awareness and knowledge of Chinese males in Hong Kong regarding andropause. Findings will provide insights into the provisions of health education and treatment information relating to andropause for the general public.
Materials and Methods Participants
The study was a cross-sectional survey using a structured questionnaire. The target participants were Chinese males aged 40 years or older. Survey responses were collected through a convenience sample in urban open spaces, including urban parks, plazas, and pedestrian districts (in Hong Kong Island and Kowloon) during weekdays between 10 a.m. and 6 p.m. in June-August 2008. In the process of conducting the survey, a trained interviewer arbitrarily handed out the questionnaires to 1,500 males, who were informed about the survey's objective, methods, and confidentiality. A total of 500 individuals (33.3%) agreed to participate in the study and completed the questionnaires via face-to-face interviews.
Survey Instrument
The survey instrument was an anonymous questionnaire that was developed based on a current literature review on androdpause and was designed to ascertain the awareness and knowledge of andropause.
The questionnaire consisted of three main domains. The first part sought demographic characteristics of the participants, and the second and third sections focused on respondents' awareness and knowledge of andropause, respectively. All questions were close-ended.
In the survey, respondents were asked whether they believed men could experience hormonal changes and whether they had heard of "andropause." Those who had heard of andropause were designated as the andropauseenlightened respondents, and they were further requested to identify their major sources of information, opinion of andropause, and answer questions on the knowledge of andropause in the third section.
In the third part, only the andropause-enlightened respondents were asked to select the symptoms of andropause from a list, which was based on those developed by Anderson et al. (2002) , Pommerville and Zakus (2006) , Chen, Wang, Liu, and Lee (2007) , and the Hong Kong Department of Health (2002) . A knowledge score, which was the total counts of symptoms identified by each respondent (each yes response was assigned a score of 1 and, each no response was assigned a score of 0), was calculated by summing the total number of yes responses. The higher the knowledge score, the better andropause knowledge that the respondent had. In addition, respondents were requested to answer yes-no questions on knowledge of andropause treatment.
Data Analysis
Descriptive statistics were employed to describe the demographics of the respondents, the awareness and knowledge of andropause. Pearson's chi-square tests were used to detect the differences among the demographic variables of andropause-enlightened respondents and the awareness and knowledge of andropause. Where the expected cell frequencies were fewer than required assumptions to satisfy criteria for the use of Pearson's chi square, likelihood ratio chi square tests were employed. Post hoc analysis was performed by examining the standardized residuals. To determine whether there were differences in the knowledge scores among the andropasue-enlightened respondents, analysis of variance (ANOVA) was used. All relationships were determined to be statistically significant at 95% confidence levels.
Results

Demographic Characteristics of Respondents
A total of 500 subjects participated in the study (response rate of 33.3%). Table 1 presents the demographic characteristics of the respondents and indicates that 319 respondents (63.8%) were aged between 50 and 69 years, with the majority (187 respondents, 37.4%) at the age group of 50 to 59 years. More than half of the respondents (264, 52.8%) had attained secondary school education and had monthly income ≤HK$10,000 (258, 51.6%).
Awareness of Andropause
Of the 500 respondents, 385 (77.0%) believed males could undergo hormonal changes that were similar to female menopause; and 397 (79.4%) were andropause-enlightened respondents (i.e., they had heard of "andropause"); among whom 63 (15.9%) expres sed their disbelief in the hormonal changes in aging males. Only significant differences among various age groups and marital status were observed among those who believed in hormonal changes in aging males. Most of them were married (χ 2 = 7.632, df = 2, p < .05) and at the age of 50 to 59 years (χ 2 = 9.319, df = 3, p < .05). For the andropauseenlightened respondents (Table 1) , majority was from age group of 50 to 59 years (40.6%, χ 2 = 25.518, df = 3, p < .001). Most of them had attained secondary school education (53.1%, χ 2 = 20.467, df = 2, p < .001) and earned a monthly income ≤HK$10,000 (47.1%, χ 2 = 19.122, df = 4, p < .001). No significant difference in marital status was detected.
Among andropause-enlightened respondents (N = 397), the main source of information was the mass media (76.4%) followed by doctors/health care providers (10.8%), friends/ relatives (6.0%), and pamphlets/books (5.8%). The Internet was the other source of information (1.0%).
In terms of opinions about andropause, 88.2% of the andropause-enlightened respondents believed andropause was a natural aging process, the remaining 11.8% attributed it to other causes including being a myth (4.0%), high level of sexual activity earlier in life (2.0%), heredity (1.5%), and other unknown reasons (4.3%).
Knowledge of Andropause
Among the andropause-enlightened respondents, 73.0% believed andropause had health effects. Only education level was detected to be significantly different, and those who had secondary and tertiary education (χ 2 = 10.058, df = 2, p < .005) believed andropause had health influence.
Less than half of the andropause-enlightened respondents (47.6%) expressed that andropause could be treated. No significant difference in marital status was found. Respondents in the age group of 50-59 years (χ 2 = 17.765, df = 3, p < .001), with tertiary education (χ 2 = 23.631, df = 2, p < .001), and a monthly income ≤HK$10,000 (χ 2 = 22.702, df = 4, p < .001) believed andropause could be treated.
Of the 189 andropause-enlightened respondents who expressed andropause could be treated, only 34 (17.99%) agreed testosterone replacement therapy (TRT) was the treatment. No significant difference in age and marital status among the respondents was observed. Respondents who had tertiary education (χ 2 = 14.801, df = 2, p < .001) and a monthly income ≤HK$10,000 (χ 2 = 16.142, df = 4, p < .005) agreed TRT was the treatment. The remainder of the respondents stated having balanced diet, doing regular exercise and taking Chinese herbs could help treat andropause.
Out of the 12 symptoms listed (Table 2) , more than half of the andropause-enlightened respondents considered irritability (72.5%), loss of energy (66.5%), sleep problems (62.2%), and loss of libido (60.7%) as symptoms of andropause. However, only 24.4% and 22.7% identified weight gain and loss of body height as andropausal symptoms, respectively. The maximum and minimum knowledge scores were 12 and 1, respectively, with a mean of 5.94 and a standard deviation of 2.86. The knowledge scores were found not to be significantly different among the demographics.
Discussion
There has been controversy about the existence of andropause (Jacobs, 2000; Yialamas & Hayes, 2003) . Some studies have reported a general lack of andropausal knowledge by both the male population and health care providers (Anderson et al., 2003; Fatusi et al., 2004; Tan & Philip, 1999) despite wide media publicity of the subject (Cowley, 1996) .
The present study reveals that a greater number of the respondents believed aging males could undergo hormonal changes (77.0%) and claimed they had heard of andropause (79.4%). These findings appear higher than the percentages reported from previous studies conducted in Nigeria (Adebajo, Odeyemi, Oyediran, Anorlu, & Wright, 2007) , where 46.3% males believed the hormonal change in males and 59% had heard of andropause, and Canada (Ipsos-Reid/ Organon Canada Ltd., 2002) where 68% Canadian males believed men could experience a phenomenon similar to female menopause and 39% had heard of andropause. Anderson et al. (2002) also reported that 79% of the general male population had heard of andropause. However, their samples were individuals who called the medical information service to enquire about a variety of products, including testosterone replacement formulations, that is, they had been exposed to the subject. Thus, it can be inferred that Chinese males in Hong Kong have a higher level of awareness of andropause. Mass media (76.4%) was the major source of andropause information of the andropause-enlightened respondents. This finding was different from the results in Nigeria (Fatusi et al., 2003) , where Nigerian males reported that health care providers (63.7%) and friends (26.8%) were the primary sources of information. The Internet (1.0%) was the least mentioned source as compared with 52.0% in the United States (Anderson et al., 2002) . Because most of the andropause-enlightened respondents were at age ≥50 years and had low monthly income, the "digital divide" can be attributed to the minimal use of Internet for andropausal information. The recent increase in health programs for the elderly on television, radio, and newspapers can account for the growing exposure of andropause to the public. In addition, the reluctance of Chinese males to talk about andropause with friends/relatives due to their conservative culture may also drive most of the respondents to the mass media for information.
More than 85% of the andropause-enlightened Chinese males surveyed believed that andropause was a natural aging process. This finding contradicted the results of the study by Fatusi et al. (2003) , which showed that only 37.5% Nigerian males agreed andropause was due to aging and 38.9% stated that it was a myth. However, comparison is difficult to make because of the different sample sizes, and cultural and demographic backgrounds of respondents in the two studies.
Generally, the andropause-enlightened respondents had poor knowledge of andropause with a mean knowledge score of 5.94. Andropause is a condition that progresses slowly with increasing age. Many symptoms are nonspecific and often occur concurrently with other diseases related to aging (Anderson et al., 2002; Vance, 2003) . Furthermore, the symptoms do not appear simultaneously and they vary in intensity among individuals (Heaton & Morales, 2001; Morales, 2003; Wespes & Schulmann, 2002) . Thus, it is not easy for the majority of males to identify the symptoms. Additionally, because of this difficulty, they might consider some symptoms to be attributed to other causes.
TRT has been proved to improve andropausal symptoms and also the quality of life (Haren, Kim, Tariq, Wittert, & Morley, 2006) . Despite the potential benefits of TRT, concerns are raised on its side effects that include heart disease, prostate cancer, and benign prostate hyperplasia (Gooren, 2003) . In addition, there are no common diagnostic criteria and treatment methods for andropause (Pommerville & Zakus, 2006) . The prescription TRT has to follow the criteria recommended by the International Society for the Study of Aging Males and the International Society of Andrology. In Asia, the use of TRT is impeded by the lack of practical and reliable biochemical and clinical assessment methods (Kim, 2003) . Because of the lack of universal andropausal diagnosis and treatments, it can be assumed that the andropause-enlightened respondents might have confusion relating to use of TRT.
Taking Chinese herbs or using Chinese medicine (CM) is an alternative method to treat andropause by the andropause-enlightened respondents. Traditional Chinese health care has a long history and emphasizes on the concepts of personalized holistic care and disease prevention. CM has continued to be used by the lower socioeconomic groups (Lau, Leung, & Tsui, 2001) . Currently, with the effects of CM education in tertiary institutions and commercialization of CM products, there is growing popularity of CM among the higher socioeconomic groups (Chung, Wong, Woo, Lo, & Griffiths, 2007; Wong & Woo, 2005) .
Andropause-enlightened respondents at the age of 50 to 59 years had greater awareness of andropause, including its health effects and treatment. The contemplation by the older age groups of some andropausal-associated symptoms being induced by other diseases may lead to their unawareness of this health issue. Economic status was discovered to be another factor affecting andropausal awareness. Respondents with a monthly income of ≤HK$10,000 were more aware of andropause. Increased risk of having androgen deficiency was detected in males at low socioeconomic status (Wong, Chan, Hong, & Woo, 2006) . Because androgen deficiency will affect a number of important health outcomes, it is presumed that respondents with low economic status would be more conscious of the subject.
In interpreting the findings of the present study, its limitations should be kept in mind. This study was based on a convenience sample, a nonprobability method, where the subjects are selected on easy accessibility. Thus, the likelihood of both selection and responder bias is high and the sample may not be representative. Additionally, the response rate was 33.3%, which reflected the unwillingness to participate in the questionnaire survey. This low response rate would limit the ability to make inferences about the knowledge level of andropause of Chinese males. Furthermore, the structured questionnaire has not been validated. Thus, results of the present study may not be generalized to the Chinese male population in Hong Kong and should be interpreted cautiously.
Conclusion
In the present study, almost 80% of the interviewees were andropause-enlightened. However, the andropauseenlightened respondents had a low mean knowledge score of 5.94 and only 34 of them acknowledged TRT as the treatment. These findings show a high level of awareness but poor knowledge of andropause among Chinese males in Hong Kong. This asymmetry between awareness and knowledge reveals that most health programs disseminating information related to andropause do not include comprehensive andropausal information. The present findings indicate the need for provision of health education and treatment information on andropause to the general public. This is a pilot study that explores Chinese males' awareness and knowledge on andropause. Future large population-based surveys will be needed to examine the awareness and knowledge of andropause among males, both the Chinese and minority (including the South Asians, Thais, and Filipinos), in Hong Kong.
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